Estrogen reduces BDNF level, but maintains dopaminergic cell density in the striatum of MPTP mouse model.
Degeneration of dopaminergic (DA) axons in the striatum triggers upregulation of striatal trophic activity and striatal DA neuronal number in animal models of Parkinson's disease (PD). The present study investigated the effects of 17beta-estradiol (E2) on brain-derived neurotrophic factor (BDNF) expression and the density of DA neurons in the striatum of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) mouse model in correlation with nigrostriatal DA innervation. Adult male C57Bl/6 mice were treated with E2 or vehicle for 11 days. Following 5 days of E2 or vehicle pretreatment, animals were injected with MPTP on day 6. On day 11, all mice were sacrificed, and the striatum were collected and processed for tyrosine hydroxylase (TH) and BDNF immunohistochemistry. Striatal TH-immunoreactive (IR) neurons were counted. Extent of DA innervation and BDNF expression in the striatum were assessed by measuring optical density of TH and BDNF immunoreactivity, respectively. Pretreatment with E2 partially prevented DA denervation and decreased striatal BDNF upregulation triggered by MPTP, but maintained the density of striatal TH-IR neurons to that observed in MPTP group. These findings suggest that estrogen protection of nigrostriatal DA axons against MPTP as well as preservation of the striatal TH-IR cell density in MPTP/E2 mice may be not mediated by BDNF.